Introduction
Immune function is known to vary with age (LYDYARD et al., 1976 ; MORIYA and ICHIKAWA, 1979, 1983) . Reports on age-related changes of the immune responses indicated that T cell functions altered siginificantly with age, whereas B cell functions showed relatively constant activity (KAY, 1978 ; MAKINODAN and KAY, 1980 (ALBRECHT et al., 1990 ; MORIYA and ICHIKAWA, 1979) . Unitl now, many reports have been focused on actin (BARBER and DELOVITCH, 1979 ; FECHHEIMER et al., 1979 ; MELY-GONBERT and PHILIPS, 1983 ; OWEN et al., 1978) . In addition to actin, spectrin is regarded as cytoskeletal element in various cells (LEE et al., 1988 At six weeks after hatching, mature lympohocytes indicated the weak staining of spectrin ( Fig. 1-c) . A high proportion of thymic lymphocytes were positive for spectrin staining. An apparent increase was not seen in the number of cells stained heavily with anti-spectrin.
Spectrin localization by electron microscopy Heterogeneity of spectrin localization was observed at an ultrastructural level in chick embryos (Fig. 2) . On 14th day of embryo, SPC was not detectable in thymic lymphocytes. Lymhpocytic SPC detected during 16th and 20th embryonic day showed positive stainings as (a) aggregated ; (b) diffusive form or (c) on the plasma membrane.
In thymic lymphocytes, electron dense reaction produnts were mainly detected as aggregated form in the cytoplasm and considerable proportions of these cells further expressed the spectrin just on the plasma membrane. Similar patterns of spectrin localizations were again observed in young chickens (Fig. 3) . In lymphocytic SPC, main localization area of spectrin was in the cytoplasm and these spectrins were detected as aggregated form. Although non-aggregated forms of spectrin localization were detected, their proportions were relatively low and were seen only occasionally.
Non-lymphotytic SPC showed reaction products coinciding with the plasma mem- brane.
Disccusion
Change of spectrin expression was observed immunohistochemically with reference to acquisition of lymphocyte maturity in chicken thymus. In 14th embryonic day, spectrin expression was negligible. Soon after this stage, some thymic lymphocytes appeared as SPC. The author interprets this diachronic SPC detection is conceivable due to difference in maturation stage of thymic lymphocytes. Therefore, spectrin expression may be one of the parameter of lymphocyte maturity before hatching, although their staining intensities were very weak. In addition to the observation of spectrin-negative-cells, dissimilarity about staining intensity and several kinds of spectrin localization suggest the presence of lymphocyte heterogeneity cocerning the spectrin expression, although logical conclusion about the spectrin expression observed in this study could not be explained precisely.
However, these results suggest the change of cytoskeletal protein (s) in thymic lymphocytes during the Functionally, increased levels of the immune function have been reported during the embryonic stage, especially just before hatching (MORIYA, 1983 ; MORIYA and ICHIKAWA, 1979, 1990 a, b) . Spectrin expression in the thymic lymphocytes may reflects an acquisition of maturity. However, relationship between the spectrin expression and the immune function was not investigated in this study. More studies evaluating molecular nature of spectrin in the thymic lymphocytes may be necessary to understanding the role of spectrin in the immune function.
Contrary to the thymic lymphocytes, high expression of spectrin was observed in bursa of Fabricius during the maturation stage (MORIYA, 1996) . In this respect, the thymic lymphocytes were qualitatively different from the bursal ones. It is likely that chicken lymphocyte include heterogeneous SPC populatyions, i.e., bursa-dependent cells having considerable amount of spectrin and thymuis-dependent cells stained weakly for spectrin. This implies that an increase of spectrin level in B lymphocytes would occur during the differentiation/maturation in bursal microenvironment.
There is an evidence that thymic cells stained heavily with the antiserum for spectrin by light microscopy belong to non-lymphotytic populations and the cells stained heavily were constant in number before and after hatching.
There is a possible presence of macrophages in SPC population from the histochemical staining of acid phosphatase activity and morphological features of SPC (manuscript in preparation).
As compared with lymphocytes, reticuloendothelial cells are rich in cytoskeletal proteins (LEE et al., 1988) . Spectrin was apparently detected in connective tissue or non-lymphocytes having irregular spectrin-positive rim in the cytoplasm before the appearance of spectrin-positive-lymphocytes, although no precise classification of SPC has been performed. In addition to the SPC described above, chicken erythrocytes also expressed spectrin. However, the HRP reaction products in erythrocytes were less than those in non-lymphotytic SPC. Hence, it is not probable that the cells stained heavily with the antiserum for spectrin are erythrocytes.
In most SPC, spectrin was accumulated as aggregated form in the cytoplasm judging from the reaction patterns of electron dense products. These SPC were simultaneously expressed the spectrin on the plasma membrane, although the HRP reaction proucts on the plasma membrane were relatively less than those in the cytoplasmic ones. These findings suggest the intracellular pool of spectrin in the cytoplasm until needed for cytoskeletal assembly.
Spectrin localization arranged in aggregated or diffusive form in the cytoplasm may be just under the step of the moving to cell surface. The shift of spectrin localization from the aggregated or diffusive form in the cytoplasm to the form of membrane-assosiated may reflect the activation condition of murine lymphocytes (LEE et al., 1988) . However, thymic spectrin is relatively static and did not show the dynamic movement in chickens.
Similar phenomenon has been already reported in erythrocytes of the chickens (REPASKY et al., 1982) . In this paper, noticeable variation in staining intensity was not apparent from the embryo to the young bird. With regard to the association of this molecule with Ig-like proteins in the plasma membrane, stuides of particular changes in spectrin localization and structural specificity in chicken lymphocyte remain to be elucidated. 
